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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

1 1/17/06 has been entered. 

Response to Arguments 

2. Applicant's arguments filed 1 1/17/06 have been fully considered but they are not 
persuasive. Applicant argues that Hause (5,843,625) does not teach the step of 
depositing single intermediate layer on a substrate. 

In response, examiner states that Hause teaches forming an intermediate layer 
(106) on a substrate and etching through the layer to form an opening (110) according 
the masking pattern (108) (see the rejection). 

Furthermore, the phrase "comprising" is an open-ended language and that does 
not exclude the presence of other single layer in addition to the "single intermediate 
layer". 

Applicant also argues that modifying with Wolf destroy the Hause et al's teaching 
as Hause et al do not expressly disclose that the side-walls of the aperture are coated 
with low dielectric material. 
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In response to the argument, examiner states that the argument is not 
persuasive because Wolf teaches the use of low dielectric material is advantageous in 
the semiconductor industries and one of ordinary skilled in the art would have been 
motivated to do so as discussed in the rejection. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

In the following rejections, examiner taking a position that the claimed process 
steps are starting with an open-ended language "comprising" that does not exclude the 
presence of other single layer in addition to the "single intermediate layer". 

4. Claims 1-3 and 7-9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hause et al. (U.S. Patent No. 5,843,625). 

As to claim 1, Hause discloses a method of forming electrical connections on a 
substrate (column 1, lines 9-13), comprising the following steps: 
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> a) depositing an intermediate layer of material (106) on a substrate 
(100) (column 6, lines 15-41; Figure 2), 

> b) forming an etching mask (108) on the intermediate layer (106) (column 
6, lines 42-45), said mask (108) having at least one window (column 6, 
lines 47-49; Figure 3) having dimensions which are larger than the 
dimensions envisaged for the electrical connections to be realized (column 
6, lines 47-49; column 8, lines 36-44), 

> c) etching the intermediate layer of material through the window of the 
mask (108) in order to form therein at least one aperture (110), having 
lateral side-walls (111) (column 6, lines 55-62), for receiving the electrical 
connections (column 8, lines 9-1 1 ; Figure 8), 

> d) coating the lateral side-walls of the aperture with a spacer (1 14) in order 
to narrow the aperture (column 7, lines 28-33; column 8, lines 36-44), 

> e) depositing at least one conductor material (125) so as to fill the 
narrowed aperture (column 8, lines 9-11; Figure 8); and 

> f) performing an abrasion operation in order to remove excess conductor 
material outside the narrowed aperture (column 8, lines 25-31). 

As to claim 2, Hause discloses that the step a) utilizes a dielectric material for 
forming the intermediate layer (106) (column 6, lines 15-24, lines 37-39) while a metallic 
conductor material is used in the step e) (column 8, lines 22-23). 

As to claim 3, Hause discloses that the step d) comprises the deposition of a 
layer of an insulating coating material (column 7, lines 12-15), followed by the 
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anisotropic etching of this layer so as to preserve a part thereof on the side-walls of the 
aperture (column 1\ lines 19-21; Figure 6). 

As to claim 7, Hause discloses that apertures are etched which extends right 
through the intermediate layer (106) (see Figure 4). 

As to claim 8, Hause discloses the mask (108) is formed by means of a 
photolithography technique (column 6, lines 49-53), and in which the narrowed 
apertures have dimensions (d) which are referred to as "ultimate" dimensions which are 
smaller than those that can be achieved by means of said photolithography technique 
(column 8, lines 36-44). 

As to claim 9, Hause discloses that the electrical connections comprise wiring 
tracks and/or terminals and/or vias between layers (column 8, lines 9-1 1 ; Figure 8). 

5. Claims 1-3,6-9 are rejected under 35 U.S.C. 102(e) as being anticipated by Kim 
(2001/0036730). 

Kim discloses a process including the step. of forming an intermediate layer (106) 
on a substrate (100); and forming an opening 1 12 in the intermediate layer by 
anisotropically etching the intermediate layer through an opening that constitute from a 
lithographic etching process, wherein the etching is performed using 108 as masking 
layer (paragraph 0020). 

Kim teaches that forming a spacer (113) of dielectric material layer on the 
sidewall of the trench (112), which spacer narrowed the opening of the contact hole or 
trench (1 12) (see paragraph 0021 and Figure 2B). 
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Kim teaches forming a conductive filler material (1 14) to fill the narrowed contact 
opening and performing a planarization process for removing excess conductive 
material outside the filled contact opening (see paragraph 0022 and Figure 2D). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hause, in view of Wolf, Silicon Processing for the VLSI Era, Vol. 4, Lattice Press 

(2002). 

As to claim 4, Hause discusses above in the paragraph 4 but does not disclose 
that the sidewalls of the aperture are coated by means of a dielectric material having a 
low dielectric constant (k). 

However, Wolf teaches that low-k dielectric films are important in integrated 
circuit applications because they can significantly improve circuit performance 
characteristics (page 639). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a dielectric material having a low dielectric constant 
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(k). One who is skilled in the art would be motivated to use a material that can 
significantly improve circuit performance characteristics. 

As to claim 5, Hause does not expressly disclose that the dielectric material of 
the coating layer is chosen from among fluorous glass, glass deposited by spinning and 
silicon oxide containing carbon. Wolf teaches that silicon oxide containing carbon (or C- 
dope oxide (Si-O-C)) is a commonly used low-k material (page 646, Table 14-3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a dielectric material of the coating layer chosen 
from silicon oxide containing carbon. One who is skilled in the art would be motivated to 
use a commonly used low-k material, known to possess the characteristics to be 
successfully used in an integrated circuit. 

As to claim 6, Hause discloses that the window of the mask (108) registers with at least 
one active part of the substrate (102) (column 6, lines 7-14) (from Figure 3, the window 
in mask (108) overlies (102). Hause does not expressly disclose that said active part of 
the substrate (102) is exposed during the etching of the intermediate layer of material 
through the window of the mask (Figure 4). 

However, Hause discloses that (104) is silicon oxide (column 6, lines 15-18). 
Additionally, Wolf teaches that low-k dielectric films, (i.e., k < 3.9 for silicon oxide) are 
important in integrated circuit applications because they can significantly improve circuit 
performance characteristics (page 639). Thus, there is a suggestion for exposing the 
active part of the substrate (102) during the etching of the intermediate layer of material 
through the window of the mask, because performing this step would reduce the volume 
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of silicon oxide, replacing this material with the low-k dielectric side-walls, as in the 
combined teachings. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to expose the active part of the substrate during the 
etching of the intermediate layer of material through the window of the mask. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Han (5,424,240) illustrates a process step for reducing trench 
dimension by depositing sidewall spacer material. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shamim Ahmed whose telephone number is (571) 272- 
1457. The examiner can normally be reached on M-Thu (7:00-5:30) Every Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571) 272-1465. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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